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Abstract
This article addresses tw o questions ab o u t spatial barriers to wclfarc-to- 
w ork  transition  in the United States. First, w h a t residential and  transportation  
adjustm ents do w elfare recipients tend to  m ake as they try  to becom e econom ­
ically self-sufficient? Second, do these adjustm ents actually increase the p ro b a­
bility th a t they will becom e em ployed?
Analysis of 1997-2000 panel data  on housing location and autom obile 
ow nership for M ilw aukee w elfare recipients reveals tw o tendencies: ( I ) to  relo­
cate to neighborhoods w ith less poverty and m ore racial integration and  (2) to 
obtain a car. Results from  binary logit m odels indicate tha t residential reloca­
tion and car ow nership  both increase the likelihood tha t w elfare recipients will 
becom e em ployed. These findings suggest th a t policies should aim to facilitate 
residential m obility  for low -incom c families and  im prove their neighborhoods, 
ra ther than sim ply m ove them  closer to job opportunities. The findings also 
suggest a critical role for transporta tion  policy in reducing unem ploym ent.
K eyw ords: Em ploym ent issues; N eighborhood ; T ransportation  
Introduction
T he Personal Responsibility and  W ork O p p o rtun ity  Reconciliation Act of 
1996— also know n as w elfare reform — m arked  a drastic departu re  from  trad i­
tional w elfare program s in the U nited States. The m ost fundam ental and 
distinctive characteristic  o f the new  law  w as the explicit requirem ent that 
w elfare recipients find em ploym ent w ithin a specified length o f time. Essen­
tially, w elfare reform  w as aim ed a t ending low -incom c fam ilies’ dependence on 
public assistance by m andating  w ork.
T he ultim ate challenge o f w elfare reform is to enable curren t recipients of 
public assistance to succeed in the labor m arket. For the past eight years, gov­
ernm ent agencies, com m unity  organizations, and  o ther not-for-profit organi-
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zations have initiated various program s aim ed a t facilitating the w clfarc-to- 
w ork  transition. Some o f these program s increased housing choicc for w elfare 
recipients, and others provided them  w ith job training, transpo rta tion , and 
o ther services. In the m eantim e, partly  because o f w elfare reform , a substantial 
am ount o f research lias been undertaken to  address questions abo u t unem ­
ploym ent and poverty. N um erous researchers have exam ined die obstacles 
low -incom c people face in their struggle to becom e productive and econom i­
cally independent m em bers of society (Bania, C oulton , and I^ e te  2003; 
D anziger et al. 2000), and m any have provided policy prescriptions for over­
com ing these obstacles.
A portion  of this con tem porary  research lias focused on spatial barriers to 
em ploym ent, especially in large m etropolitan  areas (Blum cnbcrg and O ng 
1998; Ccrvcro, Sandoval, and Landis 2002; K aw abata 2003; Lacom be 1998; 
O ng 1996; Sanchez 1999b; Shen 1998). H owever, there arc m ajo r disagree­
m ents am ong researchers abou t die n a tu re  of these spatial barriers, as well as 
their effects on em ploym ent outcom es for low -incom c people. O ne controver­
sial issue is w hether central cities represent disadvantaged residential locations 
for less skilled w orkers in term s o f spatial access to job opportunities. M any 
argue that there is a geographic im balance between highly concentrated  unem ­
ploym ent in die central cities and rapid em ploym ent grow th in the suburbs and 
that the im balance puts central-city residents at a d isadvantage (C om m unity 
T ransportation  A ssociation of Am erica 1998; Lacom be 1 9 98).1 Some po in t to 
successful low -incom c su b u rb an  housing  p ro g ram s, m ost n o tab ly  the 
G au treaux  program  in Chicago (Rosenbaum  1995), as evidence tha t suburban 
residential locations im prove spatial access to job opportunities, especially for 
those m oving from  distressed urban core neighborhoods.
O thers, including O ng (1996) and Shen (1998, 2001), reject the popu lar 
characterizations o f central cities as locations w ith relatively few job o p p o rtu ­
nities com pared w ith outlying suburbs. In empirical studies of the Boston 
m etropolitan  area, Shen (1998, 2001) found tha t curren t em ploym ent in low- 
skilled occupations, as well as job openings in these occupations, w ere still rela­
tively concentrated  in die central city and inner suburbs.2 In addition , lie found
1 This argument is based on the popular notion of “spatial mismatch.” The perceived loca­
tional disadvantage of central cities is an extension of the original spatial mismatch hypothesis. 
See Kain (1992) for a review of the earlier debate over the spatial mismatch hypothesis.
2 Shen (2001) used information about job turnover rates and duration of vacancies 
provided by labor economists, including Anderson and Meyer (1994), as the basis for estimat­
ing job openings. He found that in an average U.S. city, over 95 percent of job openings on a 
typical day come from turnover; employment growth constitutes only a small percentage of 
them. Therefore, the spatial distribution of current employment is a good approximation of the 
spatial distribution of job openings.
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th a t for a given transporta tion  m ode, central-city locations generally im proved 
accessibility to em ploym ent for resident w orkers and job seekers. H e therefore 
questioned the w isdom  o f using residential dispersal as a strategy for rem oving 
spatial barriers to em ploym ent. Similar observations of good job accessibility 
for central-city residents have been m ade in studies o f Cleveland (W ang 2003), 
Los Angeles (Blum cnbcrg and O ng 2001 ; K aw abata  2003), O ak land-A lam cda 
C ounty  (CA) (Cervero, Sandoval, and Landis 2002), the San Francisco Bay 
Area (Shen and K aw abata  2003), and W ashington, D C  (Turner 1999).
A nother focal po in t of debate is w hether spatial access actually affects the 
probability  o f em ploym ent for low -incom c people. A study of A tlanta and 
Portland , O R , by Sanchez (1999a) found th a t access to bus transit had a posi­
tive correlation w ith em ploym ent in both cases. M ore recently, O ng and H o u s­
ton (2002) found th a t single w om en w ho w ere receiving public assistance and 
did no t have a car benefited from  transit access. These w om en w ere m ore likely 
to be em ployed than w om en w ith low er levels o f transit access. K aw abata
(2003) also found in her study o f Los Angeles th a t im proved job accessibility, 
w hether by car, public transit, o r residential location, had a positive effect on 
the probability  o f em ploym ent as well as on w orking  full-time.
O thers, however, m aintain tha t transit access and job accessibility have 
little o r no effect on low -incom c people’s labor participation . Such findings 
w ere reported in a study o f D ade County, FL, by T hom pson  (1997) and in a 
recent publication based on a case study of transporta tion  and recipients o f Aid 
to Families w ith D ependent C hildren in A lam eda County, CA (Cervero, 
Sandoval, and Landis 2002).3 Some researchers arc skeptical o f the effective­
ness of public transporta tion  in connccting job seekers w ith spatially dispersed 
econom ic opportun ities (W achs and  Taylor 1998).
A third m ajo r disagreem ent is ab o u t the relative im portance o f tran sp o rta ­
tion, especially the car, in determ ining job accessibility and influencing labor 
participation. O ng (1996) w as the first to exam ine the relationship between 
em ploym ent status and car ow nership am ong w elfare recipients. H e found that 
ow ning a car increased the em ploym ent probability  o f welfare recipients by 12 
percentage points and time w orked  by 23 hours a m onth . O n the basis o f these 
findings, he proposed policy changes to cncouragc w elfare recipients to ow n 
cars. T he im portan t em ploym ent effects o f car m obility w ere reexam ined by 
Cervero, Sandoval, and Landis (2002), w ho also found th a t car ow nership had 
a significant positive effect on the em ploym ent sta tus o f w elfare recipients. In
3 As described in the next paragraph, Cervero, Sandoval, and I.andis (2002) found that 
once the effect of car mobility is controlled for, local transit access and regional job accessibility 
did not show a statistically significant positive influence on employment.
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fact, they found chat w elfare recipients w ho recently acquired a car gained the 
m ost in probability  o f em ploym ent. Further, they show ed tha t car m obility  was 
the dom inan t spatial factor— once the effect o f car ow nership  is controlled for, 
m ost o ther spatial variables either w ere insignificant o r negatively influenced 
em ploym ent outcom e.
Shen (1998, 2001) also dem onstrated  the im portance o f  car m obility  by 
show ing th a t accessibility differentials between locations arc m inor com pared 
w ith differentials between m odes o f transpo rta tion . H e therefore stressed the 
im portance o f im proving the transporta tion  m obility o f low -incom c people 
w ho  depend on public transit to  access econom ic and social opportunities. 
However, he raised concerns ab o u t the social equity im plications o f car subsi­
dies as well. Previous research also show ed th a t increased car ow nership  
am ong low -incom c w orkers could directly underm ine special o r em ploym ent- 
related transporta tion  service program s. As low -incom c w orkers switch from  
special services to  private cars, transporta tion  providers m ay find it difficult to 
m aintain a consistent ridcrship (R osenbloom  1992).
W hile the rationale for using housing dispersion as a strategy for increas­
ing spatial accessibility to  em ploym ent has been seriously challenged, a large 
volum e o f research has show n tha t residential m obility  generates positive 
effects for low -incom c households th a t m ove from  poor, predom inantly  m inor­
ity neighborhoods to  m ore affluent and  racially integrated neighborhoods 
(DcLuca and  R osenbaum  2003; Ellen and  T urner 1997; T urner and  Accvcdo- 
G arcia 2005; V arady and  W alker 2003). U rban sociologists and social policy 
researchers have identified several im p o rtan t channels— including the quality  
o f the public schools, m ainstream  values, peer influences, social netw orks, and 
decreased levels o f crim e and  violence— through w hich neighborhoods can 
affect the well-being o f their residents (A insw orth 2002 ; Briggs 2004 ; Turner 
and A ccvcdo-G arcia 2005; W ilson 1996). Briggs (2004) characterizes neigh­
borhood effects as being “ traps, stepping stones, o r  sp ringboards” (1) tha t 
greatly affect the likelihood of fam ilies’ seeking to  im prove their econom ic 
standing. The G au trcaux  program , M oving to  O p p o rtun ity  (M TO ) dem on­
stra tion , and  H ousing O pportunities for People Everywhere (H O PE VI) 
program  have provided some evidence tha t governm ent housing policy can 
effectively facilitate the residential m obility  o f low -incom c households and  help 
them  im prove their neighborhood environm ents and , subsequently, their long­
term  life chances.4
4 See die recent article by Turner and Acevedo-Garcia (2005) for a concise description of 
die Gautreaux program, M TO demonstration, and HOPE VI program, as well as a summary of 
what research to date has found about the benefits of these programs.
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Researchers hold different views abou t the extent to w hich housing m obil­
ity program s have im proved m overs’ locational circum stances. O n the one 
hand , DeLuca and R osenbaum  (2003), for exam ple, found from  a longitudi­
nal analysis o f a random  sam ple o f G au treaux  program  partic ipants that resi­
dential m obility  has an enduring, long-term  im pact on the residential 
characteristics o f these families. M cC lure (2004), on the o ther hand , observed 
tha t partic ipants in the tenant-based rental assistance program  in K ansas City 
(M O ) typically rem ained in racially concentrated  areas o f the central city. 
These areas, according to  M cC lure (2004), arc n o t am ong the neighborhoods 
w ith job g row th  o r  a large num ber o f jobs. A recently published study o f the 
H O P E  VI program  also reported that som e participants arc clearly better off, 
bu t o thers arc experiencing substantial hardship  (Popkin et al. 2004). 
Researchers found tha t w hile m ost o f those w ho  relocated arc living in better 
housing in safer neighborhoods, these new  neighborhoods arc still extrem ely 
p oor and racially segregated, and residents continue to  report significant 
problem s w ith crim e and drug trafficking. Further, m any o f those w ho  used 
vouchers to  relocate have struggled to  find and keep housing in the private 
m arket.
The literature also reveals a variety o f perspectives on the m ajo r challenges 
to the succcss of residential m obility  program s and w elfare reform . Urban- 
vcrsus-suburban location (Varady and W alker 2003), job accessibility (H olzcr 
and Stoll 2001), housing affordability  (Swartz 2003), social netw ork  connec­
tions (Klcit 2001), and rclocation-rclatcd counseling (M cClure 2004) arc 
am ong the key issues exam ined by researchers. Clearly, all o f  these have a crit­
ical spatial dim ension. But it requires a deeper understanding o f the com plcx 
re la tionsh ips am ong  housing  lo ca tio n , n e ig h b o rh o o d , tra n sp o rta tio n , 
m etropolitan  spatial structure, and individuals’ em ploym ent status and well­
being to  com e up w ith cffcctivc policy approaches. The com plexity  o f the p ro b ­
lem is illustrated by the fact tha t w hile m ost researchers believe that 
opportun ities for w elfare recipients arc m ore abun d an t in the suburbs (H olzcr 
and Stoll 2001; M cC lurc 2004), they find tha t m ost o f  the w elfare recipients 
w ho  arc w ork ing  arc hired by em ployers located in the ccntral city and near 
public transit and that m any low -incom c families choose to  rem ain in the 
ccntral city instead o f relocating to the suburbs.
Wc believe that a useful w ay  to  resolve som e of the disagreem ents and to 
inform  policy debates is to find o u t how  w elfare recipients actually changed 
housing location and m odes o f transporta tion  in response to w elfare reform 
and w hether these changes subsequently affcctcd their em ploym ent status. A 
basic understanding o f the residential and transporta tion  choices o f welfare 
recipients will shed new  light on the alternative an tipovcrty  strategies scholars
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have debated abou t fo r decades (D ow ns 1968; H ughes 1995). Such an under­
standing will better inform  policy m akers as they contem plate new low -incom c 
housing and transpo rta tion  program s and o ther scrvicc provisions intended to 
help econom ically d isadvantaged persons.
In this study, w e asked tw o basic questions. First, w h a t residential and 
transporta tion  adjustm ents do w elfare recipients tend to m ake? And, second, 
do these adjustm ents actually  increase the probability  of em ploym ent? O u r 
research hypotheses w ere, respectively, th a t w elfare recipients m ake residential 
and transporta tion  adjustm ents to achicvc higher levels o f job accessibility and 
tha t those w ho m ake such adjustm ents arc m ore likely to bccom c em ployed.
We used longitudinal da ta  on w elfare recipients in M ilw aukee C ounty  to 
test o u r hypotheses. O ne of o u r m ost im portan t findings is tha t between 1997 
and 2000 , a substantial num ber o f w elfare recipients m oved and /o r bccam c car 
ow ners, and their overall job accessibility im proved. H ow ever, im proved acces­
sibility w as attribu ted  solely to the increased level of car ow nership , since 
m oving generally resulted in slightly decreased job accessibility but im proved 
neighborhood conditions. O u r o ther m ajor finding is th a t both residential and 
transporta tion  adjustm ents had a positive effect on the em ploym ent status of 
welfare recipients, even though only transpo rta tion  adjustm ent helped them  
overcom e spatial barriers in the conventional sense.
The next three sections will explain in detail o u r d a ta , analytical m ethods, 
and empirical findings. We will discuss the policy im plications of o u r findings 
in the concluding scction.
Research methodology
The empirical research used a w ide range of data and focused on a case 
study of M ilw aukee. O u r m ethodology consisted of three key elements: (1) a 
spatial analysis o f the m etropolitan  labor m arket, (2) a statistical analysis o f the 
residential and transporta tion  adjustm ents m ade by w elfare recipients, and 
(3) statistical m odels of the effcets o f residential and transporta tion  ad just­
m ents on em ploym ent outcom es.
The case study and data sources
The study area consists o f the four ccntral counties of the M ilw aukee 
m etropolitan  area (figure 1). A pproxim ately 1.5 million people lived in these 
counties in 2000 . The ccntral city of this m etropolitan  area, M ilw aukee, is 
located in M ilw aukee C ounty  and situated by Lake M ichigan. There is a high 
level o f concentrated  poverty in the city, w ith a large num ber o f predom inantly  
black low -incom c persons living in neighborhoods near the ccntral business
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district (CBD), cspccially to the northw est of the city. We considered m etropoli­
tan M ilw aukee a good focus for the research because it shares m any o f the crit­
ical urban  issues facing U.S. cities tha t have been undergoing a m ajo r industrial 
transition (W ood, O rfield, and Rogers 2000). In addition , W isconsin’s im ple­
m entation  o f w elfare reform , w hich is know n as “W 2 ” (W isconsin W orks), 
w as highly touted for its success in reducing w elfare rolls (Swartz 2003; 
T hom pson and  Bennett 1997).
O u r research used the adm inistrative records of the W isconsin D epartm ent 
o f W orkforce D evelopm ent for individual w elfare recipients living in M ilw au­
kee C ounty  for the m onths of June 1997 , 1998 , 1999 , and 2000. These records 
w ere generated from  the sta te’s C lient Assistance and  R eem ploym ent and 
Econom ic Support (CARES) database. The data included a personal identifi­
cation num ber, case (household) identification num ber, case status, residential 
street address, city, state and ZIP code, sex, race, date of birth , m arital status, 
highest level o f form al education com pleted, p rim ary  person status, beginning 
and ending eligibility dates, and num bers of adults and  children in the house­
hold. These records arc updated  cach year for individuals on public assistance. 
O nly those between the ages of 16 and 65 w ere retained in ou r data set bccausc 
the focus w as on em ploym ent.
Using a geographic inform ation system (GIS), w e gcocodcd cach of the 
records by placc o f residence. We used street files from  G eographic D ata Tech­
nology D ynam ap/2000 for referencing purposes. O ver 95 percent o f the 
records w ere successfully gcocodcd; unm atched records m ostly had incom plete 
o r incorrect addresses and post office boxes. Given that address and post office 
box errors occur random ly  w ithin the sam ple, it is very unlikely tha t the 
unm atched records w ould  bias o u r results. The gcocodcd data included records 
for 45 ,085  individuals and 2 6 ,0 6 7  eases (households) for 1997, 23 ,745  indi­
viduals and  14 ,930  eases for 1998, 14,205  individuals and 9 ,569  cases for 
1999, and 12,429 individuals and 8 ,734  eases for 2000. The dram atic  dccrcasc 
reflected W isconsin’s success in m oving recipients off public assistance. To 
analyze the effects o f residential and transporta tion  adjustm ents on em ploy­
m ent outcom es, wc crcatcd a panel data set that includes only the welfare 
recipients originally on the list for June 1997; anyone w ho started  to rcccivc 
public assistance after th a t date w as excluded from  our analysis. The resulting 
num bers o f individuals arc 45 ,085 , 17 ,555, 8 ,323, and 5 ,7 1 7  for 1997, 1998, 
1999, and 2000 , respectively, and the corresponding num bers of eases (house­
holds) arc 26 ,067 , 11,726 , 6 ,168 , and 4 ,522.
For individuals w ho relocated w ithin the county  o r m etropolitan  area at 
some time between 1997  and 2000 , m ultiple locations— cach for a particu lar 
time— w ere identified. A m ong the 45 ,085  individuals on the list for June 1997,
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19,209 rem ained on public assistance in June 1998 and /o r afterw ard .5 A bout 
57  percent o f them , a total o f 11,008 people, changed residential location at 
least once between 1997  and  2000. These 11,008 individuals arc identified as 
“ m overs” w ho  m ade a residential ad justm ent after W isconsin im plem ented its 
new w elfare reform  program . T he rest arc identified as “ nonm ovcrs.”
O ther extracts from  CARES th a t w c used in this research included m atch 
records for each w elfare recipient’s em ploym ent status and car ow nership and 
use fo r the m onths o f June 1997, 1998, 1999, and  2000. These records w ere 
updated every year for all cu rren t and form er w elfare recipients. T he em ploy­
m ent and car ow nership da ta  w ere added to ou r da ta  set.
A dditional inform ation for this study included dem ographic, w orker, and 
jobs da ta  from  the U.S. Bureau of the Census (2002) and transporta tion  data  
from  the Southeastern W isconsin Regional P lanning C om m ission. T he census 
2000  dem ographic da ta  include percentage o f households living in poverty, 
percentage o f adults w ith a high school education, racial com position, and 
m edian house value m easured a t the census block g roup  level. T he Census 
T ransportation  P lanning Package (CTPP), a special tabulation  of the Census of 
Population and H ousing, is the source o f da ta  on unem ployed w orkers and 
jobs, w hich arc m easured a t the traffic analysis zone (TAZ) level.6 T ransporta­
tion data  from  the Southeastern W isconsin Regional Planning Com m ission 
include TA Z-to-TA Z travel times for car and transit com m uters, public transit 
routes, and bus service schedules. V ariables derived from  these data , including 
the job accessibility m easures described later, w ere added to the da ta  set by 
using a GIS.7
Spatial analysis o f  the m etropolitan labor m arket
Wc used job accessibility m easures to  characterize the spatial s tructure  of 
the m etropolitan  labor m arket. Each individual’s relative spatial position, 
m easured in term s of accessibility to suitable job  opportunities, is determ ined 
jointly by residential location and  transporta tion  m ode. To cap tu re  the varia­
5 These 19,209 individuals include 17,555 who remained on public assistance in June 1998 
and 1,654 who dropped out of welfare programs in 1998 but rejoined in 1999 or 2000.
6 The TAZ is commonly used by metropolitan transportation planning agencies as the basic 
geographic unit for modeling transportation demand. It is therefore the smallest geographic area 
for which origin-to-destination travel time matrices for various modes are available. A TAZ is 
typically some aggregation of census tracts or block groups. The four-county Milwaukee metro­
politan area is divided into 1,4 3 1 TAZs.
7 This data processing procedure used the “spatial relate” function of the ArcGIS software 
to link geo-coded records of welfare recipients with demographic, employment, and transporta­
tion data for census block groups and TAZs.
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tran —
tions along these tw o dim ensions, w c applied the follow ing accessibility 
m easure:
( i )A auto — V ____________________________________________________________________  ' '
1 j K  (^t) * f(Ckjauto) + d - «k) wk,t, x f(Ckjtran)J
°i(t) * f(Ciitra") (2) 
1 \  K  W k(t) X f ( C k r )  + (1  _  a k) W k(t) X f(Ckj- ) J
w here
/ \ ;auto and / \ . tran arc levels o f job accessibility fo r job seekers w ho  arc au to ­
m obile drivers and captive public transit riders, respectively, living in 
location i; i = 1, 2 , N
O j(t) is the num ber o f estim ated job opportun ities available in location / at 
time t; j = 1, 2, N
f(Cjjauto) and f(Cjjtran) arc im pedance functions for autom obile drivers and 
public transit riders, respectively, traveling between i and /
a k is the percentage o f households in location k tha t ow n at least one car
Wk(t) is the num ber of job seekers living in location k a t tim e t; k = 1 ,2 ,
! . . , n
f(Ckjauto) and f(Ckjtran) arc im pedance functions fo r car drivers and public 
transit riders, respectively, traveling between k and /
Jo b  opportun ities considered here w ere em ploym ent in m anufacturing, 
service, and retail. T he last tw o categories arc m ost likely to  be suitable for 
w elfare recipients w ho  have relatively little form al education and  few job skills. 
Jo b  seekers include all unem ployed w orkers living in the M ilw aukee m etropoli­
tan area. T he spatial im pedance function took a fam iliar exponential form , 
f(Cjj) = c^Pc‘i, w here C - is travel time between i and /, and (3 is an estim ated 
param eter. This function gives less w eight in calculating accessibility to jobs 
located farther from  the job seeker’s residential location .8
s In fact, we also used a travel time threshold function set at 30 minutes, which has been 
commonly adopted. This threshold function assumes that all jobs located within a 30-minute 
commute are equally accessible and that all jobs located beyond a 30-minute commute are inac­
cessible. The results were similar.
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As show n in Wcibull (1976) and Shen (1998), the m easure represented by 
these equations takes in to  account the com peting dem and for available o p p o r­
tunities. In this research con tex t, the com peting dem and w as determ ined by the 
spatial d istribution  o f job seekers w ho  w ere looking for the sam e jobs. In cach 
equation , the locations o f com peting dem ands arc generally denoted by k to 
distinguish them  from  any particu lar residential location, denoted by i, for 
which accessibility is calculated. Wc also used the H ansen (1959) accessibility 
m easure, w hich docs n o t consider com peting dem and, to com pare results.
Statistical analysis o f  residential and transportation adjustm ents
To test the first hypothesis that w elfare recipients m ake residential and 
transporta tion  adjustm ents tha t result in higher levels o f job accessibility, wc 
began by com paring the original residential locations o f m overs in 1997  with 
their final locations after 1997. T he m ethod  used for this analysis is the paired- 
sam ple t test, w hich is a standard  statistical p rocedure for com paring  sam ple 
m eans. Tin's m ethod  is m ost appropria te  w hen a g roup  o f subjects under 
certain conditions is com pared  w ith the sam e group  under different conditions. 
Therefore, it is especially suitable for longitudinal com parisons using panel 
data . The geographic characteristics o f  residential location w c exam ined w ere 
job accessibility for car com m uters, job accessibility for transit com m uters, 
w alking distance to  the closest transit stop, and  frequency o f transit service.
To gain a m ore thorough understanding  o f  the natu re  o f the residential 
adjustm ent m ade by m overs, w c also com pared the dem ographic and socio­
econom ic characteristics o f their original neighborhoods in 1997 w ith those of 
their new  neighborhoods. W c used the percentage o f households living in 
poverty, the percentage o f adults w ho had com pleted high school, the percent­
age o f w hite residents, and the m edian house value as indicators o f neighbor­
hood conditions. In this analysis, neighborhood w as approxim ated  by the 
census block group.
Wc next used the paired-sam ple t test to  exam ine the transporta tion  ad just­
m ent m ade by w elfare recipients. Specifically, their level o f car ow nership  in 
1997  w as com pared  w ith levels in subsequent years, especially 2000.
Finally, this statistical m ethod  w as used to exam ine the changc in welfare 
recipients’ travel m odc-w cightcd  job accessibility. T he travel m odc-w cightcd  
job accessibility for cach individual is determ ined no t only by hom e location, 
bu t also by vchicic ow nership  status. An individual w ho  lias a car will be 
assigned the calculated job accessibility for car, and the resulting level o f job 
accessibility will be m uch higher than it w ould  be if the accessibility for public 
transit w ere assigned. T herefore, changc in the level o f  m o to r vchicic ow ncr-
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ship am ong w elfare recipients will cause a corresponding change in their travel 
m ode-w eighted  job accessibility.
Statistical m odeling o f  the effects on em ploym ent outcom es
Follow ing several previous studies (Cervero, Sandoval, and Landis 2002; 
K aw abata  2003; O ng 1996), w e applied the logit regression model to exam ine 
the effects o f residential and transporta tion  adjustm ents on the probability  of 
em ploym ent fo r w elfare recipients. T he binary  logit model w as app rop ria te  for 
this analysis because the dependent variable w as em ploym ent status m easured 
in d ichotom ous form . T he model can be generally expressed by the follow ing 
equation:
I + e<A/*T/*H/* s/>
w here
P;e is the probability  fo r w elfare recipient i to be em ployed
A; is a vector o f job accessibility variables of w elfare recipient i
T . is a vector o f transporta tion  m obility  variables o f w elfare recipient i
H ; is a vector o f individual and household  characteristics o f w elfare recip­
ient i
S; is a vector of socioeconom ic characteristics of the residential neighbor­
hood in w hich w elfare recipient i lives
E quation (3) represents the statistical relationship between the probability  
th a t w elfare recipients will be em ployed and cach o f the variables m easuring 
their job accessibility, transporta tion  mobility, individual and household char­
acteristics, and neighborhood socioeconom ic characteristics. If residential and 
transporta tion  adjustm ents generate significant effects on the em ploym ent 
outcom es o f w elfare recipients, a t least som e o f the accessibility, mobility, and 
neighborhood socioeconom ic variables in the estim ated logit model will have 
statistically significant relationships w ith the dependent variable.
We will fu rther specify the logit model later by listing all the explanatory  
variables and discussing their relevance to the analysis.
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Residential and transportation adjustments 
by welfare recipients
Spatial characteristics o f  the low-incom e labor m arket
To understand  the residential location and transporta tion  m obility  ad just­
m ents m ade by M ilw aukee w elfare recipients, it w as essential to  first gain a 
basic understanding  o f the spatial characteristics o f the m etropolitan  labor 
m arket. Figure 2 show s the spatial d istribution o f unem ployed w orkers, and 
figure 3 displays the spatial d istribution  of em ploym ent opportun ities in m an u ­
facturing, retail, and  service.9 G enerally speaking, die spatial d istribution of 
unem ployed w orkers corresponded well w ith that o f job opportunities.
T he next tw o figures show  the spatial variation  in job accessibility for, 
respectively, car com m uters and  transit com m uters.10 M ilw aukee revealed 
som e significant differences from  Boston, Cleveland, Los Angeles, and San 
Francisco, w hich w ere exam ined using die sam e accessibility m easures (Kawa- 
bata  2003; Shen 1998, 2001; Shen and K aw abata  2003; W ang 2003). Spe­
cifically, the highest job accessibility for car com m uters, w hich is displayed in 
figure 4 , w as no t found in M ilw aukee’s CBD; instead, it w as found in areas 
along tw o m ajor highw ays (Interstate R oute  94 and  U.S. R oute  45) and 
between M ilw aukee and W aukesha C ounty  (WI). But there w ere also basic 
sim ilarities between M ilw aukee’s labor m arket and the o ther m etropolitan  
labor m arkets. M ost im portan t, as seen in figure 5, the highest job accessibil­
ity for transit com m uters w as found in the CBD, reflecting the fact tha t transit 
connections and  service frequency w ere both m uch better in die central city. In 
o ther w ords, from  die narrow  perspective of spatial access to  econom ic o p p o r­
tunity, the central-city areas near the CBD arc die m ost advantageous residen­
tial locations fo r people w ho  rely on public transit to  search for jobs and 
com m ute.
9 Employment opportunities were the estimated number of job openings on a typical day. 
The estimation was based on the assumption that the average monthly job turnover rate for U.S. 
metropolitan areas is 3 percent, and the average job vacancy duration is 15 days. See Shen 
(2001) for a detailed discussion of the method for estimating job openings.
10 In these maps, a job accessibility score is a scaled measure of a low-skilled worker’s rela­
tive advantage (or disadvantage) in competing for spatially distributed job opportunities given 
her or his residential location and transportation mode. The higher the score, the higher the 
worker’s level of job accessibility. Because driving a car is much faster and can reach many more 
job destinations than taking the bus, accessibility scores for any given residential location are 
much higher for car than for transit commuters. The weighted average of accessibility scores 
calculated using equations (1) and (2) is the ratio of total job opportunities to total job seekers 
on a typical day in the metropolitan area. For Milwaukee, the weighted average is approxi­
mately 0.12 when only low-skilled jobs are considered. Because only a small percentage of 
welfare recipients have a car, their accessibility scores tend to be much lower than the weighted 
average for all low-skilled workers.
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Figure 2. Spatial D is tribu tion  o f  U nem ployed W orkers
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A nother im portan t characteristic shared by M ilw aukee and the o ther cases 
w as th a t people w ith cars had a m uch higher level o f job accessibility than their 
transit-dependent counterparts. In fact, the highest class o f job accessibility for 
public transit w as nearly the sam e as the low est class of job accessibility by car. 
This indicates the critical im portance of transporta tion  m obility in determ ining 
spatial accessibility in contem porary  m etropolitan  areas, as stressed by several 
scholars (for exam ple, O ng 1996 and Shen 1998).
As is the case for o ther m etropolitan  areas, low -incom c neighborhoods in 
the ccntral city of M ilw aukee did n o t have an overall locational disadvantage 
w ith regard to jobs. This w as especially true from  the perspective o f people 
w ho  relied on public transpo rta tion , because neighborhoods located closer to 
the CBD tended to have greater job accessibility for transit com m uters. 
However, low -incom c neighborhoods in the ccntral city had an overall trans­
porta tion  m obility d isadvantage because a high percentage o f their residents 
did no t have a car. Because transporta tion  m obility w as m ore dom inan t than 
geographic location as a determ inan t of spatial accessibility, low -incom c 
M ilw aukee w orkers as a g roup  w ere spatially disadvantaged even though they 
w ere no t geographically disadvantaged. This po in t is consistent w ith the 
observation m ade by Shen (1998, 2000) in earlier studies o f o ther m etropoli­
tan areas.
Residential location adjustments
As a prelim inary exam ination  o f residential location adjustm ents, wc 
m apped the spatial d istribution o f welfare recipients in 1997  and subsequently. 
Wc com pared the m ap tha t displays the original residential locations in 1997 
for all m overs w ith ano ther m ap th a t displays their final observed residential 
locations by 2 0 0 0 .n T he tw o m aps look alm ost identical. Clearly, these m aps 
fail to  uncover any distinctive pattern  of residential changc m ade by m overs 
after 1997. It appears th a t consistent w ith the observations m ade by M cC lure
(2004) and Popkin et al. (2004), w elfare recipients tended to rem ain in po o r 
central-city neighborhoods.
T he paired-sam ple t test w as an effective tool fo r uncovering residential 
adjustm ents. Changes in the geographic characteristics o f residential ncighbor-
11 To save space, these two maps are not included but are available on request from the 
authors. Also, while we use 2000 to denote the time for the final observations of all residential 
locations, many of these were actually last observed in 1998 or 1999 because people subse­
quently dropped off the welfare rolls. In some of the tables presented later, we will continue for 
simplicity to use 2000 to represent the time of last observation, even though for many it was 
actually 1998 or 1999.
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hoods in term s of job accessibility and the frequency and convenience o f tran ­
sit service arc show n in tables 1 and 2 , respectively. The results in table 1 
revealed tw o interesting patterns o f  residential adjustm ent. First, there w as no 
significant change in average job accessibility for car between 1997  and 2000 
residential locations. Second, for m overs w ithou t a car as well as m overs w ith 
a car, there w ere small— but statistically highly significant— reductions in aver­
age job accessibility for transit. The second result w as surprising because wc 
had expected transit-dependent m overs to  gain greater job accessibility through 
relocation, but the result show ed the opposite  to  be true. The sam e patterns of 
change in job accessibility w ere observed for all M ilw aukee w elfare recipients.
Table 1. C hanges in Jo b  Accessibility R esu lting  from  R esidential R elocations
1997 M ean 2000 M ean t S ta tis tic S ign ificance
M overs w ith  a car (N = 1,814)
A ccess ib ility  fo r car 0.1705 0.1699 -1 .1 9
A ccess ib ility  fo r tra n s it 0.0175 0.0167 -3 .5 4
M overs w ith o u t a car (N = 9,194)
A ccess ib ility  fo r car 0.1718 0.1720 1.05
A ccess ib ility  fo r tra n s it 0.0185 0.0179 -6 .3 1
A ll ind iv idua ls  (N = 19,209)
A ccess ib ility  fo r car 0.1711 0.1712 0.38
A ccess ib ility  fo r tra n s it 0.0179 0.0176 -7 .1 9
"p  < 0 .1 .  ' '/> < 0 .05 . ■'■'■'p < 0 .0 1 .
Table 2. C hanges in T ransit Service R esulting from  R esidential R elocations
1997 M ean 2000 M ean t S ta tis tic S ign ificance
M overs w ith  a car (N = 1,814)
Transit service frequency 13.36 12.67 -2 .9 0
Distance to  th e  nearest stop 874 854 -1 .6 6 *
M overs w ith o u t a car (N = 9,194)
Transit service frequency 13.93 13.53 -3 .3 3
Distance to  th e  nearest stop 889 878 -2 .1 4 * *
A ll ind iv idua ls  (N = 19,209)
Transit service frequency 13.38 13.14 -4 .0 7
Distance to  th e  nearest stop 889 883 -2 .3 9 * *
Note: Transit service frequency is measured on an hourly basis by the total number of buses passing through 
the TAZ in which an individual resides. Distance to the nearest stop is measured in feet.
*p <0.1. **p < 0.05. ***p <0.01.
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In o ther w ords, while m any w elfare recipients m ade residential adjustm ents, it 
docs no t appear th a t relocation resulted in a general gain in job accessibility. In 
fact, as far as transit com m utcrs arc conccrncd, relocations resulted in lower 
average job accessibility.12
Results in table 2 indicate th a t m overs w ith o r w ithou t cars tended to relo­
cate to neighborhoods tha t had less frequent transit service, but w ere som e­
w h a t eloser to  the nearest transit stop. The small bu t statistically significant 
reduction in scrvicc frequency contradicted  o u r expectation, w hereas the sho rt­
ening o f the distance to the nearest transit stop corresponded w ith it. T here­
fore, the overall effect of residential adjustm ents on w elfare recipients’ access 
to public transit w as am biguous.
W hy did m overs, especially those w ho  depended on public transporta tion , 
relocate to  neighborhoods w ith low er levels o f job accessibility and reduced 
transit scrvicc frequency? O ne pow erful explanation  is show n in table 3, w hich 
com pares neighborhood sociocconom ic characteristics before and after rcloca-
Table 3. C hanges in N e ig h b o rh o o d  Socioeconom ic C haracteristics D ue to  R elocations
1997 M ean 2000 M ean t S ta tis tic S ignificance
M overs w ith  a car (N = 1,814)
Households in poverty 28.18% 26.40% -4 .2 5 . . .
A du lts  w ith  a high school education 63.62% 65.55% 4.77 , , ,
Residents w ho  are w h ite 26.76% 28.92% 3.49 , , ,
M edian house value $58,500 $61,300 2.14 , ,
M overs w ith o u t a car (N = 9,194)
Households in poverty 32.29% 31.18% -5 .9 1 . . .
A du lts  w ith  a high school education 61.31% 62.39% 6.08 , , ,
Residents w ho  are w h ite 17.37% 19.02% 6.67 , , ,
M edian house value $50,500 $53,700 5.89 , , ,
A ll ind iv idua ls  (N = 19,209)
Households in poverty 31.09% 30.39% -7 .1 2 . . .
A du lts  w ith  a high school education 62.06% 62.76% 7.49 , , ,
Residents w ho  are w h ite 19.64% 20.63% 7.52 , , ,
M edian house value $53,200 $54,900 7.63 . . .
Note: N eighborhood is approxim ated by the census block group.
"p  < 0 .1 .  ' '/> < 0 .05 . ....."/> < 0 .0 1 .
12 It is im portant to note, however, that movers without a car had slightly higher transit 
accessibility in both 1997 and 2000 than movers with a car, suggesting that the importance of 
accessibility cannot be dismissed for people who rely on public transportation.
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tions. O n average, relocation im proved m overs’ residential environm ent as 
indicated by a lower percentage of households living in poverty, a higher 
percentage o f adults w ho  w ere high school graduates, m ore racial integration 
as m easured by a higher percentage o f residents w ho w ere w hite in p redom i­
nantly  m inority  neighborhoods, and a higher m edian house value in the ccnsus 
block group. These im provem ents w ere statistically highly significant for 
m overs w ith and w ithou t cars, and for all w elfare recipients com bined. It is 
useful to  note th a t like the finding reported  in Popkin ct al. (2004), m ost of 
those w ho relocated w ere living in neighborhoods w ith som ew hat higher 
incom c and m ore racial integration , bu t these new  neighborhoods w ere still 
very po o r and their residents still consisted predom inantly  o f cthnic m inorities.
Transportation m obility adjustments
The data d ea rly  show ed tha t there w as a substantial increase in the level 
o f car ow nership  am ong w elfare recipients in M ilw aukee after 1997. As indi­
cated in tabic 4 , this substantial increase w as observed am ong m overs as well 
as nonm ovcrs. C ar ow nership  increased from  10 percent to 16 percent for 
m overs, from  12 percent to  18 percent for nonm ovcrs, and from  11 percent 
to 17 percent for all w elfare recipients.13 These significant increases suggest 
th a t m any responded to  w elfare reform  by enabling themselves— through 
increasing transpo rta tion  m obility— to better acccss spatially  d istributed 
opportunities.
Table 4. C hanges in the Level o f C ar O w nersh ip
1997 M ean 2000 M ean t S ta tis tic S ignificance
M overs (N = 11,008) 
Car ow nersh ip 10% 16% 28.57 . . .
Nonm overs (N = 8,201) 
Car ow nersh ip 12% 18% 21.12 . . .
A ll ind iv idua ls  (N = 19,209) 
Car ow nersh ip 11% 17% 35.51 . . .
*/> < 0.1. **/> < 0.05. ***/> < 0.01.
13 These margins of growth in car ownership were actually the differences between the 
values observed in 1997 and the values last observed in 1998, 1999, or 2000. Because many of 
the last observations were made in 1998 when the level of ownership was still relatively low, 
they do not fully reflect the magnitude of increases between 1997 and 2000.
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H o w  m uch of an im pact on job accessibility did the increase in car ow ner­
ship generate? The results in table 5 show  the com parisons o f average travel 
m ode-w eighted  job accessibility in 1997 and  2000 for m overs, nonm ovcrs, 
and all w elfare recipients. H ere, w elfare recipients w ho w ere car ow ners were 
assigned the job accessibility for car com m uters, and their coun terparts w ho 
w ere tran sit dependen t w ere assigned the job accessibility fo r transit 
com m uters. Because the level o f car ow nership  w as m uch higher in 2000 , over­
all job accessibility w as much im proved. C om pared w ith the results in table 1, 
transporta tion  adjustm ents resulted in job accessibility change th a t w as of 
much greater m agnitude and higher statistical significance. The m argin of 
increase w as over 30 percent for m overs and over 20  percent for nonm ovcrs.
Table 5. C hanges in Travel M ode-W eigh ted  Jo b  A ccessibility
1997 M ean 2000 M ean t S ta tis tic S ignificance
M overs (N = 11,008)
M ode -w e igh te d  access ib ility 0.033 0.043 25,67 . . .
Nonm overs (N = 8,201)
M ode -w e igh te d  access ib ility 0.036 0,044 20,93 . . .
All ind iv idua ls  (N = 19,209) 
M ode -w e igh te d  access ib ility 0.034 0.043 33,03 . . .
*/> < 0.1. **/> < 0.05. ***/> < 0.01.
To assess the robustness of the findings reported  in tables 1 through 5, wc 
perform ed the paired-sam ple t tests for 1998, 1999, and  2000  separately. The 
results for each year w ere essentially the sam e as the results for the pooled data 
m easuring the last observed values.
Modeling welfare recipients' employment outcomes
Independent variables
To appropria te ly  m easure the effects o f residential and  transporta tion  
adjustm ents on em ploym ent outcom es, it w as essential to avoid biases in m odel 
specification. Wc therefore included in o u r binary logit m odel a range of inde­
pendent variables to  control for the influence of factors o ther than residential 
location and  car ow nership. The variables and their m easurem ents and 
expected effects on em ploym ent arc displayed in table 6. These variables can 
be grouped into three categories: (1) individual and  household characteristics 
th a t can potentially  influence em ploym ent status; (2) residential neighborhood
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Table 6. Independen t V ariables Included in  the L ogit M odel
Variable M easurem ent
Expected Effect 
on Em ploym ent
Female 1 if  fem ale , 0 if male + / -
Age Years o f age in 2000 +
Age squared Years o f age in 2000 squared -
Black 1 if  black, 0 o the rw ise + / -
H ispanic 1 if  H ispanic, 0 o the rw ise + / -
W h ite 1 if  w h ite , 0 o the rw ise + / -
High school graduate 1 if  a high school graduate w ith  a d ip lom a, 0 o the rw ise +
Prim ary person in the  household 1 if  the prim ary person in the household, 0 o the rw ise +
M arried 1 if  m arried, 0 o the rw ise + / -
N um ber o f adu lts  in the household N um ber o f persons aged 16 or o lder + / -
N um ber o f ch ildren in the household N um ber o f persons aged 15 or younger -
Percentage o f b lock group 
households in poverty, 1997
Percentage o f b lock group households w ith  incomes 
be low  the poverty line, census 2000 data fo r t h e l997 
res iden tia l loca tion
Percentage o f b lock group adu lts  
w ith  a high school education, 1997
Percentage o f b lock group adu lts  w ith  a t least a high 
school education, census 2000 data fo r the 1997 
res iden tia l loca tion
+
Percentage o f b lock group residen ts 
w ho  are w h ite , 1997
Percentage o f b lock group res iden ts  be longing to  th is  
racia l category, census 2000 data fo r the 1997 
res iden tia l loca tion
+
M edian  house va lue fo r the block 
group, 1997
Block group m edian house va lue, census 2000 data fo r 
the 1997 res iden tia l location
+ / -
T ransit service frequency, 1997 The to ta l num ber o f buses passing th rough the TAZ per 
hour in the m orning fo r the 1997 res iden tia l loca tion
+
Distance to  the  nearest tra n s it 
stop, 1997
The w a lk ing  d istance (fee t) to  the nearest bus stop  fo r 
the 1997 res iden tia l location
-
Job access ib ility  fo r car com m uters, 
1997
The ra tio  o f the num ber o f job  op portu n ities  w ith in  reach 
by a car com m uter to  the num ber o f com peting  w orkers, 
based on the  car com m uter's 1997 res iden tia l location
+
Job access ib ility  fo r tran s it 
com m uters, 1997
The ra tio  o f the num ber o f job  op portu n ities  w ith in  
reach by a tra n s it com m uter to  the num ber o f com peting 
w orkers, based on the tra n s it com m uter's 1997 
res iden tia l loca tion
+
Owned one or more cars, 1997 1 if  ow ned a t least one car in 1997, 0 o the rw ise +
Change in the percentage o f 
households in poverty
D iffe rence be tw een 1997 and 2000 res iden tia l loca tions -
Change in the percentage o f adults 
w ith  a high school education
D iffe rence be tw een 1997 and 2000 res iden tia l loca tions +
Change in the percentage o f 
residents w ho  are w h ite
D iffe rence be tw een 1997 and 2000 res iden tia l loca tions +
Change in m edian house value D iffe rence be tw een 1997 and 2000 res iden tia l loca tions + / -
Change in tra n s it service frequency D iffe rence be tw een 1997 and 2000 res iden tia l loca tions +
Change in d istance to the nearest 
t ra n s it stop
D iffe rence be tw een 1997 and 2000 res iden tia l loca tions -
Change in job  access ib ility  fo r car D iffe rence be tw een 1997 and 2000 res iden tia l loca tions +
Change in job  access ib ility  fo r tra n s it D iffe rence be tw een 1997 and 2000 res iden tia l loca tions +
Change in car ow nersh ip D iffe rence be tw een 1997 and 2000 +
M oved residence 1 if  m oved a t least once from  1997 to  2000, 0 o the rw ise + / -
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characteristics, transit scrvicc, job accessibility, and car ow nership  in 1997, the 
base year; and (3) changes in residential neighborhood characteristics, transit 
scrvicc, job accessibility, and car ow nership  after 1997. Each independent vari­
able is briefly discussed next:
Female. Given the critical role w om en play in shouldering household responsi­
bilities, being female m ay either increase a recipient’s probability  o f em ploy­
m ent (if she plays the key role in supporting  the household financially) or 
reduce it (if she is overburdened with child care and o ther household tasks).
Age and age squared. The com bination o f these tw o age variables crcatcs a 
nonlinear relationship between age and probability  o f em ploym ent. The older 
a person gets before reaching a ccrtain age, the m ore likely tha t lie o r she is 
em ployed. After a person passes that threshold , the probability  o f em ploym ent 
decreases w ith age. Therefore, the regression coefficient for age is cxpcctcd to 
be positive, but the coefficient for age squared is cxpcctcd to  be negative.
Black, Hispanic, and white. Race can significantly affcct em ploym ent outcom e 
bccausc o f racial discrim ination in the job m arket. T he basic com parison group 
consists o f w elfare recipients in all o ther cthnic m inority  groups (Asians, Am er­
ican Indians, and so on). T he cxpcctcd sign for cach racial variable is uncertain.
High school graduate. M ore education usually translates into m ore m arketable 
job skills, w hich arc critical in determ ining em ploym ent status. The coefficient 
is cxpcctcd to  be positive.
Primary person in the household. The prim ary  person in the household usually 
plays the key role in supporting  it financially. The regression coefficient is 
cxpcctcd to be positive.
Married. Being m arried  m ay relieve an individual o f p a rt of the household 
responsibilities and hcncc increase the probability  of em ploym ent. However, 
being m arried  also implies that the w ork  responsibility m ay fall on an individ­
ual’s spouse. The cxpcctcd sign o f the regression coefficient canno t be prede­
term ined.
Number o f adults and children in the household. The cxpcctcd cffcct of the 
num ber of adults in a household on cach individual’s em ploym ent outcom e is 
uncertain for the sam e reason given for m arital status. The num ber o f children 
is cxpcctcd to  have a negative correlation w ith an individual’s em ploym ent 
status.
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Percentage o f block group households in poverty’, 1997. A neighborhood with 
a high percentage o f households living in poverty implies the lack o f positive 
role m odels and  social netw orks for job searching. T he expected effect on 
em ploym ent is negative.
Percentage o f block group adults ivith a high school education, 1997. A neigh­
borhood  w ith a high percentage o f adults w ho  have com pleted high school is 
expected to have a positive effect on em ploym ent outcom es.
Percentage o f block group residents ivho are ivhite, 1997. For low -incom c 
m inority  neighborhoods, a higher percentage o f w hite residents usually indi­
cates m ore racial m ixture, a g reater influence o f m ainstream  values, and  less 
concentration o f poverty. Therefore, the expected effect on em ploym ent is 
positive.
Median house value for block group, 1997. H igher m edian house value m ay 
indicate a better residential environm ent, w hich is expected to  have a positive 
effect on em ploym ent. H owever, it m ay also indicate higher housing cost and 
consequently fewer financial resources for child care and  transpo rta tion , which 
w ould  reduce the probability  of em ploym ent.
Transit service frequency, 1997. H igher transit service frequency reduces the 
time cost for w elfare recipients w ho rely on public transporta tion  to scarch for 
jobs and com m ute. T he regression coefficient is expected to be positive.
Distance to the nearest transit stop, 1997. A longer w alk to  the nearest transit 
stop increases the time cost for w elfare recipients w ho  rely on public trans­
porta tion  to scarch for jobs and com m ute. T he regression coefficient is 
expected to be negative.
Job accessibility for car commuters and for transit commuters, 1997. H igher 
job accessibility implies a spatial advantage in com peting for job opportunities. 
Both variables arc expected to have a positive effect on em ploym ent outcom es.
Oivned one or more cars. A utom obiles arc the m ost effective m eans for 
connecting job seekers w ith job opportun ities in a dispersed m etropolitan  labor 
m arket. T he regression coefficient is expected to be positive.
Change variables. These arc changc in the percentage o f households in poverty, 
changc in the percentage o f adults w ho arc high school graduates, changc in 
the percentage o f residents w ho  arc w hite, changc in m edian house value,
HOUSING PO LICY DEBATE
418 Qing Shen and Thomas W. Sanchez
changc in transit scrvicc frcqucncy, changc in distance to the nearest transit 
stop , changc in job accessibility for car, changc in job accessibility for transit, 
and changc in car ow nership. These variables, w hich m easure changcs in neigh­
borhood characteristics, transit scrvicc, and  job accessibility th a t occurrcd after 
1997, arc cxpcctcd to generate increm ental cffccts on em ploym ent outcom es 
tha t arc consistent w ith the cffccts o f the corresponding variables for the base 
year (1997).
Moved residence. If m obility indicates prim arily  conscious efforts by w elfare 
recipients to  im prove their residential conditions, the cxpcctcd cffcct on 
em ploym ent ou tcom c will be positive. H ow ever, if m obility  results prim arily  
from  insccurc housing tenure and  unstable households, the cxpcctcd cffcct on 
em ploym ent ou tcom c will be negative.
Descriptive statistics
Before w c estim ated o u r logit model to  exam ine factors influencing 
em ploym ent outcom es for w elfare recipients, w c obtained dcscriptivc statistics 
o f the data . Tabic 7 displays the sum m ary statistics o f the relevant variables. 
First, for cach period o f observation , a considerable percentage o f w elfare 
recipients— 41 percent in 1997  and 59 percent in 2000— w ere actually w o rk ­
ing. It is im portan t to  note, however, that em ploym ent status w as defined 
ra ther loosely here. A person w as countcd as em ployed in a given year if lie or 
she w as w orking on Ju n e  30 o f tha t year. M any  o f them  w ere w orking  only 
p a rt time and earning a small am oun t o f incom c.
Sccond, som e im portan t dem ographic and  household characteristics arc 
w orth  noting. A large proportion  o f the adults, approxim ately  83 percent, w ere 
w om en, and  62 percent w ere identified as black. As o f 1997, only 3 percent of 
all w elfare recipients g raduated  from  high school w ith a d ip lom a, and only 7 
percent o f adu lt w elfare recipients w ere m arried , even though their households 
had on average 2 .4  dependent children.
Third , w elfare recipients tended to live in neighborhoods w here a high 
percentage o f  households w ere po o r and  w here m ost residents w ere racial or 
cthnic m inorities. Very few o f them initially ow ned cars— only 11 percent in 
1997. T h a t num ber had increased to  17 percent w hen the last observations 
w ere m ade. Tin's population  exhibited a high level o f residential m obility, sincc 
57  percent o f them relocated a t least oncc during this period. T he reasons for 
relocating could no t be determ ined from  the original da ta , however.
Finally, distinctive trends tha t rcflcctcd residential and  transporta tion  
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residential neighborhoods w ith less poverty, m ore racial m ixture, and higher 
m edian house values but low er job accessibility. In the m eantim e, m any w elfare 
recipients obtained cars.
Regression results
Table 8 sum m arizes the results ob tained from  running  the logit m odel. 
A m ong the individual and  household  variables, being female, black o r w hite, 
a high school g raduate , o r a p rim ary  person in the household and  having m ore 
adults in the household w ere associated w ith a higher probability  of em ploy­
m ent. H ow ever, having m ore children in the household w as associated w ith a 
lower likelihood of em ploym ent. The relationship between agc and  probability  
of em ploym ent w as polynom ial, indicating tha t the probability  increases until 
agc 35 and then decreases w ith age .14 However, m arital status did no t show  a 
statistically significant relationship w ith em ploym ent outcom c.
N eighborhood  characteristics appeared  to have significant cffccts on 
w elfare recipients’ labor m arket outcom es. M ore distressed neighborhood 
environm ents, m easured by a higher percentage of households in poverty, had 
a significant negative cffcct on em ploym ent status. This result provided some 
cvidcncc of the influence of neighborhood social and  cultural environm ents on 
individual behavior, a po in t stressed by som e urban  sociologists and  social 
policy researchers (Briggs 2004; Klcit 2001; T urner and Accvcdo-Garcia 2005; 
W ilson 1996). H ow ever, p robab ly  due to m ulticollincarity, the o ther neighbor­
hood variables w ere either insignificant or, in the ease o f “ percentage o f block 
g roup  adults w ith a high school education, 1 9 9 7 ,” w ere significant but had  a 
coefficient w ith  an unexpected negative sign .15
As cxpcctcd, living in a neighborhood w ith frequent public transit scrvicc 
had a positive cffcct on probability  of em ploym ent. The w alking distance to the 
nearest transit stop , however, did no t show  a statistically significant re la tion­
ship w ith the likelihood of being em ployed.
14 The age (35 years old) associated with the highest probability of employment is derived 
from the regression coefficients for die variables “age” and “age squared.”
15 The correlations between “percentage of block group households in poverty, 1997” and 
“percentage of block group adults with a high school education, 1997” and “percentage of 
block group residents who are white, 1997” were, respectively, -0 .66  and -0.60. Therefore, we 
estimated a more parsimonious model by excluding “percentage of block group adults with a 
high school education, 1997” and “percentage of block group residents who are white, 1997” 
from the regression. We found that the regression outcome remained essentially unchanged and 
that “percentage of block group households in poverty, 1997” still had a significant negative 
effect on employment status with only a slightly smaller coefficient of -0 .004.
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Variable C oe ffic ien t S tandard Error S ign ificance
Female 0.569 0,068 ***
Age 0.313 0,015 ***
Age squared -0 .0 0 4 0,000 ***
Black 0.210 0,054 ***
H ispanic -0 .0 0 6 0,087
W h ite 0.166 0,093 *
High school graduate 0.525 0,098 ***
Prim ary person in the household 1.529 0,060 ***
M arried 0.053 0,084
N um ber o f adults in the household 0.485 0,090 ***
N um ber o f ch ildren in the household -0 .071 0,013 ***
Percentage o f b lock group households in poverty, 1997 -0 .0 0 5 0,002 **
Percentage o f b lock group adu lts  w ith  a 
high school education, 1997
-0 .0 0 6 0,002 ***
Percentage o f b lock group residen ts w ho  are w h ite , 1997 0.002 0,001
M edian  house va lue fo r the block group, 1997 0.000 0,000
Transit service frequency, 1997 0.009 0,004 , ,
D istance to the nearest tra n s it stop, 1997 0.000 0,000
Job access ib ility  fo r car com m uters, 1997 -3 .5 8 5 1,378 ***
Job access ib ility  fo r tra n s it com m uters, 1997 3.005 3,816
Owned one or more cars 0.605 0,072 ***
Change in the percentage o f households in poverty -0 .0 0 3 0,002
Change in the percentage o f adults w ith  a 
high school education
-0 .0 0 5 0,002 **
Change in the percentage o f residen ts w ho are w h ite 0.004 0,002 **
Change in m edian house value 0.000 0,000
Change in tra n s it service frequency 0.003 0,003
Change in distance to the nearest tra n s it stop 0.000 0,000
Change in job  access ib ility  fo r car -0 .9 1 0 1,465
Change in job  access ib ility  fo r tran s it -1 .8 7 6 3,842
Change in car ow nersh ip 1.151 0,103 ***
M oved residence 0.235 0,041 ***
Constant -5 ,7 2 4 0,397 ***
Note: Valid cases: 16,613; Nagelkerke /?': 0.425; correct predictions: 79.2% . 
” p  < 0.1. ” /> < 0.05. ...... /> < 0.01.
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H aving one or m ore cars in the household w as associated w ith a greater 
probability  o f em ploym ent, consistent w ith the findings reported  in several 
previous studies (Cervero, Sandoval, and Landis 2002; O ng 1996). Further, the 
regression results show ed tha t after contro lling  for the effect o f car ow nership, 
job accessibility for car com m uters w as negatively related to  em ploym ent. This 
result w as also consistent w ith the finding reported  in Cervero, Sandoval, and 
Landis (2002). H owever, it w as surprising th a t job accessibility for transit 
com m uters did n o t show  a statistically significant positive effect on em ploy­
m ent outcom es.
O verall, changes resulting from  residential and tran sp o rt adjustm ents 
appeared to  have notab le  effects on em ploym ent. Increased racial integration 
in the neighborhood, m easured by higher percentages o f w hite block group 
residents, w as positively associated w ith a higher probability  of em ploym ent. 
Again, p robab ly  because o f m ulticollinearity, the coefficient for “changc in the 
percentage o f adults w ith a high school education” had an unexpected nega­
tive sign .16 M ost im portan t, changc in car ow nership  w as positively and signif­
icantly associated w ith increased probability  of em ploym ent. It is w orth  noting 
th a t o u r m odel, like th a t o f Cervero, Sandoval, and Landis (2002), indicated a 
relatively greater positive cffcct o f car m obility acquired for new ow ners. 
However, changes in the percentage o f households in poverty, m edian house 
value, transit scrvicc frequency, distance to  the nearest transit stop , and job 
accessibility did no t show  a statistically significant relationship w ith welfare 
recipients’ sta tus in the labor m arket.
A nother intriguing finding w orth  discussing w as the positive and statisti­
cally significant relationship between the variable “ m oved rcsidcncc” and 
em ploym ent outcom es. This result suggests that in addition to the general and 
m easurable benefits associated w ith residential relocation— im proved neigh­
borhoods w ith less poverty and m ore racial m ix ture— there m ight be less tangi­
ble bu t im portan t benefits associated w ith housing m obility  that arc specific for 
individual m overs.
Wc tested the robustness o f these findings by running  separate regressions 
for 1998, 1999, and 2000 instead o f pooling the data . The results from  the 
logit m odels for different years w ere highly consistent w ith those described 
earlier. In particular, the main findings on the effects o f residential and trans­
16 “Change in die percentage of households in poverty” and “change in the percentage of 
adults with a high school education” are strongly correlated, with a Pearson correlation coeffi­
cient of -0 .64 . We once again estimated a more parsimonious model by excluding “change in 
die percentage of adults with a high school education” and found that the regression outcome 
remained essentially the same.
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porta  tion adjustm ents on w elfare recipients’ em ploym ent outcom es w ere 
nearly identical for all models.
A further exam ination o f  the effect o f  car ownership on em ploym ent
W hile a strong, positive statistical relationship existed between car avail­
ability and  em ploym ent status, the question rem ained as to  w hether this asso­
ciation implied a causal-effective relationship. It is conceivable th a t causation 
w orked  only in the reverse direction: C ar ow nership  in the base year w as deter­
m ined by em ploym ent status in th a t year, and changc in car ow nership  after 
the base year w as also the result o f  changc in em ploym ent status. To address 
this causation issue, w c perform ed additional analyses.
Wc gained im portan t insights ab o u t the role o f a car by exam ining closcly 
the individuals w ho  w ere unem ployed in the base year. O u r reasoning w as that 
for w elfare recipients w ho  w ere unem ployed, em ploym ent w as n o t the direct 
causc o f their car ow nership  status in tha t year. If w c can establish a positive 
statistical relationship between car availability in 1997  and  em ploym ent status 
after 1997  for this subgroup , w c could m ake the ease th a t causation also 
w orked  in the o ther direction— from  car availability to em ploym ent.
Rccords for individuals w ho  w ere unem ployed in 1997  w ere sclcctcd to 
rc-cstim atc our logit model (see tabic 9). It w as clcar th a t car ow nership  in the 
base year w as associated w ith increased probability  for this subgroup  o f w el­
fare recipients to be eventually em ployed. This result presents strong  cvidcncc 
th a t car availability m ay be an im portan t causal factor for em ploym ent.
It is im portan t to no te  th a t w hile changc in car ow nership  show ed a posi­
tive and statistically significant relationship w ith em ploym ent outcom es, causa­
tion could n o t be established bccausc “changc in car ow nersh ip” w as m easured 
concurrently  w ith  the dependent variable. Similarly, causation could n o t be 
ascertained for the variables “changc in the percentage o f residents w ho arc 
w h ite” and “ m oved rcsidcncc” bccausc they w ere also m easured concurrently  
w ith the dependent variable. However, given their strong positive statistical 
associations w ith em ploym ent outcom es, there w as little d o u b t th a t neighbor­
hoods w ith m ore racial diversity, as well as residential m obility  itself, w ere 
positively conncctcd w ith individuals w ho  bccam c em ployed.
An im portan t diffcrcncc between the m odel in tabic 9 and the previous one 
is th a t the variable “ job accessibility for transit com m utcrs” now  has a positive 
and statistically significant relationship  w ith the dependent variable. This 
result, together w ith the significant, positive regression cocfficicnt for the tran ­
sit scrvicc frequency variable, suggests th a t public transporta tion  scrvicc and
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Table 9. Regression Results for Recipients Who Were Unemployed in 1997
Variable C oe ffic ien t S tandard Error S ign ificance
Female 0.507 0,091 ***
Age 0.169 0,023 ***
Age squared -0 .0 0 3 0,000 ***
Black 0.071 0,069
H ispanic -0 .1 0 0 0,112
W h ite 0.070 0,121
High school graduate 0,413 0,123 ***
Prim ary person in the household 1,797 0,089 ***
M arried 0,118 0,115
N um ber o f adults in the household 0,238 0,122 **
N um ber o f ch ildren in the household -0 ,0 3 8 0,016 **
Percentage o f b lock group households in poverty, 1997 0,000 0,003
Percentage o f b lock group adu lts  w ith  a 
high school education, 1997
-0 ,0 0 5 0,003
Percentage o f b lock group residen ts w ho  are w h ite , 1997 0,003 0,002 *
M edian house va lue fo r the block group, 1997 0,000 0,000
Transit service frequency, 1997 0,009 0,005 *
D istance to the nearest tra n s it stop, 1997 0,000 0,000
Job access ib ility  fo r car com m uters, 1997 —4 644 1,798 ***
Job access ib ility  fo r tra n s it com m uters, 1997 9,847 4,887 , ,
Owned one or more cars 0,344 0,096 ***
Change in the percentage o f households in poverty -0 ,0 0 3 0,003
Change in the percentage o f adults w ith  a 
high school education
—0.004 0,003
Change in the percentage o f residen ts w ho are w h ite 0,005 0,002 **
Change in m edian house value 0,000 0,000
Change in tra n s it service frequency 0,002 0,004
Change in distance to the nearest tra n s it stop 0,000 0,000
Change in job  access ib ility  fo r car -1 ,3 5 0 1,856
Change in job  access ib ility  fo r tran s it 2,878 4,786
Change in car ow nersh ip 1,051 0,128 ***
M oved residence 0,292 0,053 ***
Constant -4 ,0 6 9 0,530 ***
N o te :  Valid cases: 9,815; Nagelkerke /?': 0.334; correct predictions: 74.5% . 
” p  < 0.1. ” /> < 0.05. ...... /> < 0.01.
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job accessibility w ere im portan t for some w elfare recipients in their struggle to 
attain  em ploym ent.
Conclusion
This research provided som e basic understanding  o f how  w elfare recipients 
adjust their housing and transpo rta tion  choices as they try  to m ake the transi­
tion from  w elfare to w ork . It also provided new insights into the effects of resi­
dential and transpo rta tion  adjustm ents on the probability  o f em ploym ent for 
people on public assistance. Statistical analyses of panel data on w elfare recip­
ients in M ilw aukee, using the paired-sam ple t test and the binary logit m odel, 
allow ed us to test the tw o hypotheses wc stated at the outset.
The empirical results indicated th a t a considerable percentage of welfare 
recipients m ade residential and  tran sp o rta tio n  ad justm en ts over tim e. 
However, while transporta tion  adjustm ents in the form  o f increased car ow ner­
ship substantially  im proved job accessibility, residential adjustm ent did no t 
lead to sim ilar results. Instead, relocation tended to provide w elfare recipients 
w ith neighborhoods tha t had  m ore desirable socioeconom ic conditions. As a 
group , M ilw aukee m overs w ho w ere transit dependent actually experienced a 
slight decrease in job accessibility but had a significant gain in the quality  of 
their residential environm ent. Therefore, the first research hypothesis w as only 
partially  validated.
The logit m odels show ed th a t an increased level of car ow nership  and an 
im proved residential environm ent m easured by a low er percentage o f residents 
in poverty and a higher level o f racial integration both  have positive and statis­
tically significant relationships w ith the probability  o f em ploym ent for w elfare 
recipients. These positive associations w ere quite robust in the ease o f M ilw au­
kee. O f particu lar im portance is th a t o u r analysis provided strong evidence 
suggesting tha t car ow nership increases the probability  of em ploym ent for 
w elfare recipients, so o u r sccond hypothesis w as validated.
Also im portan t is the finding tha t, after controlling fo r m easurable changes 
in neighborhood characteristics for m overs, relocation had a positive and 
statistically significant effect on their em ploym ent outcom es. This finding 
suggests tha t housing m obility  has som e highly significant intangible benefits 
for individual movers.
These findings indicate tha t im proving neighborhood socioeconom ic 
conditions should be a m ajor consideration for low-incom c housing program s. 
For m any w elfare recipients, living in a better neighborhood m ay have a 
stronger positive influence on em ploym ent outcom e than living eloser to job 
opportunities. W hile w c found no cvidcncc tha t the suburbs w ere superior in
FANNIE MAE FOUNDATION
Residential Location, Transportation, and Welfare-to-Work 427
term s o f job accessibility for less cducatcd people, wc found a positive link 
between neighborhood sociocconom ic status and the probability  o f em ploy­
m ent for w elfare recipients. In addition , ou r empirical result suggests tha t resi­
dential m obility also creates less tangible but highly significant positive effects 
on labor participation. These findings suggest that housing policies should aim  
to facilitate the residential m obility  of low -incom c families and im prove their 
neighborhood conditions, ra ther than sim ply m ove them  eloser to job 
opportunities.
To the extent tha t desirable neighborhood sociocconom ic characteristics 
arc m ore likely found in the suburbs, the residential dispersion strategy advo­
cated by m any researchers (H ughes 1995; V arady and  W alker 2003) m ay 
generate positive em ploym ent outcom es through reducing the social and 
cultural barriers— rather than the spatial barriers in the conventional sense—  
tha t the econom ically d isadvantaged population m ust face. Tin's m ay explain 
w hy housing program s that provide low-incom c households w ith residential 
choice, such as the G au trcaux  program  in Chicago and the w clfarc-to-w ork 
housing vouchcr program  im plem ented by the U.S. D epartm ent o f H ousing 
and U rban D evelopm ent, generated encouraging results (Bania, C oulton , and 
Lcctc 2 0 0 3 ).17 H ow ever, questions rem ain:
1. To w h a t extent arc w elfare recipients, especially those w ho do no t have 
cars, w illing to trade convenience o f access to public transit for im prove­
m ents in neighborhood conditions?
2. H ow  m uch capacity do m iddlc-incom c suburban  neighborhoods have to 
absorb  m overs from  distressed neighborhoods?
3. D o w elfare recipients indeed find themselves generally better off after 
m oving to the suburbs?
Further, these findings provide additional evidence o f the critical im por­
tance of car m obility in determ ining accessibility in con tem porary  m etropoli­
tan areas and in influencing the em ploym ent outcom e of low-incom c people 
(Ccrvcro, Sandoval, and Landis 2002; O ng 1996; Shen 1998). A ppropriately  
designed program s to cnhancc car m obility will likely facilitate the labor partic­
ipation o f low -incom c people. However, m ajor issues in term s of program  
design and im plem entation , financial cost, and social equity m ust be addressed:
17 It is conceivable that the success of some housing dispersal programs such as the 
Gautreaux program can be attributed solely to the positive influence of improved neighborhood 
social and cultural environments. Success might not have anything to do with geographic prox­
imity to job opportunities, as some researchers have suggested.
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1. Is private car ow nership  the only approach  to  ob tain ing  the desired level 
of transporta tion  mobility?
2. Is it financially feasible for an average w elfare recipient to ow n a reliable 
car?
3. W h at percentage o f low -incom c households is transit dependent bccausc of 
constraints o ther than financial difficulty?
4. H o w  w ould a new  transporta tion  m obility strategy affect the dem and for 
and supply of traditional public transit scrvicc?
W hile o u r research sheds new  light on how  residential relocation and 
transporta tion  im provem ent generate significant positive cffccts on the social 
and econom ic well-being o f families otherw ise facing difficult circum stances, it 
also show s the m ultifacctcd nature  of unem ploym ent and poverty. It is essen­
tial tha t in m aking policies to  enable w elfare recipients to bccom c econom ically 
productive and sclf-sufficicnt, residential location, neighborhood conditions 
and social netw orks, transpo rta tion , em ploym ent accessibility, and  local social 
services be considered as integral parts of coherent strategics. Future research 
should focus on the in teraction am ong these com ponents.
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